Aged median eminence glial cell cultures promote survival and neurite outgrowth of cocultured neurons.
We have recently shown that tanycytes, a particular type of glial cell that has morphological and biochemical similarities with radial glial cells, constitute a preferential support for the regeneration of lesioned neurohypophysial axons. The present study was designed to explore the possible neurotrophic role of tanycytes in vitro. Glial cells derived from the median eminence or from the cerebral cortex of 10-day-old rats were cultured for 4-7 weeks. At these times the majority of the cells identified in the median eminence cultures exhibited immunostaining patterns of tanycytes, as detected in the mediobasal hypothalamus of 10-day-old and adult rats, i.e., they were immunoreactive to vimentin (VIM), to DARPP-32 (a dopamine- and adenosine 3':5'-monophosphate-regulated phosphoprotein), and to a lesser extent to glial fibrillary acidic protein (GFAP) antibodies. On the other hand, the majority of cells in cortex cultures showed immunostaining patterns of astrocytes, i.e., they were intensely immunoreactive to GFAP and VIM antibodies but negative to DARPP-32. Cells obtained from the dissociation of 3-day-old rat mesencephalon, cortex, and hypothalamus were cocultured on these glial monolayers, and the number of surviving neurons and their neurite length were quantified after 8 days. Our data showed that, when compared with astrocytes, tanycytes greatly improved both survival (six-to ten-fold higher) and neurite outgrowth (two- to five-fold longer) of cocultured neurons whatever their origin. Experiments performed by coculturing neurons on millicell inserts placed above the glial monolayers showed that diffusible factors from median eminence glial cells slightly increased survival (1.7-fold higher) of cocultured neurons but had no significant effect on neurite outgrowth. These observations indicate: 1) that aged tanycytes have a capacity to support survival and neurite outgrowth for a variety of postnatal neurons; and 2) that this neurotrophic effect is exerted mainly by means of specific molecules bound to the tanycytic plasmalemma limiting membrane and/or to the extracellular matrix.